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Abstract 



PURPOSE:To judge a test print image easily and accurately, by providing test- pattern print mode by 
which test patterns are formed In the same area in printing in forward scanning and backward 
scanning. 

CONSTITUTION: A test print specifying means 1 has the function of specifying one of different test- 
patterns in the same area to use it in test-pattern print mode; and the function of making a choice 
between a first test-pattern including as a test print area the central area of a recording medium and 
areas on the right and left sides of the central area and a second test-pattern including, as a test- 
pattern area, areas smaller in number than the first test-pattern. A reciprocation resist correction means 
2 does not function when a fresh correction-command is not issued, but a memory means 3 for storing 
print-timing at which specific re-writing including reciprocation resist in reciprocating scan is caused to 
function. 
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( 2 ) 

/ 

7^;^ b^^^-^^T-y v^*-KSr*•rs:l^:Sr#«^:•r 
S-rv^7^;^ hyy v-h:?^!*, 

y ^ h:&&o 

y :^ KDMJcfl&©XSJ!iJ;5:ry h*J:fr«-t--5-hlBa 

^' eta P ^_h|Ea«763ic;&|Rl(c^^i-5;^[R](c.(i^fc'f 
*»<D>f ^^^9^:^ h::/y 

f^\^^m-r^:^f^{^m^it^>i'i^^^y h^y # 
h J; o T«ft:3£-r 5 - h Sr#^ t -T 1 J'SSW* 

[ft 9 1 ±i25)-sij7^-^'<Da«jfeaEv5^;^ h ^-r 

5 v^Sr 1. OOpixelJ:*) t>/J^$V^|iH-CS''j:e> 
1 :75lit»3ft« 8 V N<3ir*^©^ v^'^y^hT'yi^ 
t»*« 1 0 1 iiBaffijfeaEv-i?;^ h^-r 5 -^if^ 

1. OOpixelJ:?) t>/^$V^^Bffl-e^3E•^# 5«]E 
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2 

#®t-r-5lf*^17!;i5»*3R 1 0 V^-:5j^i5><0^ V^'t" 

;^ hT'y^h^^iifeo 

tW*«i2l ±iax;=^ h/-'i5'-:y7'y vh*~K 
t 1 Tj^f^im. 1 1 v^<54^*> 

^y K®a«jfeiccr>(i|;^t?7'y h 5 K 

^6SXSi:«7feicXSt<D7'y:^H::J:»>. 

T-y >-h*-KSr*-rsr tSr^^t-rSW^^'T^^ h 
T-y >h;^& 

n^^^A'^ Yv y-^y K0!>ffi«*3£<OM*T?7'y V h 
b^^iJ'-viait-rs^^y-^gti:, Sr1i;tfc'f> 
Ji®;?t*y-^gl;«, ±.Wr>^ UTJilSIE 

ffiTfettl^f*-;? i:«7fe^XSx-iJ' SrlBIt UTV^S 

^z.h^m^h-^^^^-^i^'J'^y M2®S«. 

[M*:Si 71 JiIHt^;^ y^'^^-i^yt. ±iEa«jfe^ 

[|»*« 1 9 1 ±iE7^;^ h^-?^?- vtt, 'a*acxs t 
T-y b®Mjcfl&(Dxs(cj:S7'y >- ^*5:^^^Ei-5aa 
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2 0 J ±.U7'-9(Oi^nf—9 ^fi S 

3S1 9 V^-5^^>6»©^'V^ veals' MSSIk^fc 

i^iifs^ry h'^s' K-e» #'^3' K^aJ©^'i^SralSr■^•<Ort© 
-cv^5rt*#®ci:i-5»*«l 5SW*«2 0V^<5^^ 

h^-f 5 V^J'Srl. 0 0 p i x e 1 <k «? fc/h^ 

^®Sr=ti-5ii:Sr#«i: 1 5:75Mit*«2 
1 V ^-^i^>5»<D^ i;?;!; h IBS^Bo 20 

2 3 1 _h|ES«tt. _h|B^«3feaE \^^^7.y9 
^ $ i^:/*- 1. OOpixelJ:*) t/h$v^«BHT?3BM 
-e#5«FjE^^S-*-rs;:i:Sr#«i:i-5lt*«2 2© 

^mkh -t^mm. 1 5 tjmw^^ 2 3 v ^-^5^^*^©-^ 

ft 1 5 IbmSkim. 2 4 V^<5nd»«>-f ^^i^ e?^; y MB 



lit*]® 2 6 1 ±iE«[»©ll-ffi«^x h^^-^-i' 

2 5 i;?! y v^mmm.. 

1 5 Tim^iScm. 2 6 V'^SnA^O^f l^i; y MB 



SrSfSwv'i?;^ h-e:/y :^ h Lfci^— ^^t';^ h>'-«^5'— 
^-^i/^T. hry vh^^ffi. 

«*acX@t ©T-y > h3J5il^/i< t ^)-;^<0XS(cJ;S 
::^y I' horafctt®xe{cJ:57'y V h*S:fr^Ei-5-hlB 

;^ h/^>5'->-7'y vh^— Ki±x mj^snrvNSW'v?;^ 
h-eoa^fesxetffi^fesxetwp^y hSr^-w^iJ^ 

S-1. oopixeij:?) t)/J^$^'>®ffl-e±©^i5::&rRJ(^: 

8©^ v'^'^;^ hT'y 

[m^3B3 0l lt*:S2 8©'1'>'j5'7';:^ hT'y ^-h;^ 

fc^f^tiio-C, J:fSm*-r— iJ'JiJ)sfJ^L,fca*«X@ 
i:«jfe3Sxei:©Vi?>^ h;&^^B©|E«gffl©Vi^;;^ 

©IB^S«<4c© 4'*«fi5«« h ^ *iaJ®«©fe;&*>* ©« 

^»©i^-««7^;^ h^-«^-:i^©*^ ^tsm-r^ 

ft. 

[9§B?©^iii^3»g^] 
[000 ij 

[Sm-t©#lJffl5)-S?J *PX)^. OH 

t©-cts:^y :^iJ'-^«*!ia»g&©a:^«i5{cji«-c 

h^V >9^<0^mM^9^ 5 VrJ'^tlEJcigL. Mi^^ 

[0002] 

^-9^<DmmiBmm. $?>(ci*ii««Hg©w&<c# 

v\ JEr4xe.©«HS©Ili«W^^ (IB®) »«©-o4:L 

^'/V'lIilfef2«|tSr=fT5 t.©*s^JS^c«SLTV^5. r©J: 
5^IB®^«^-*3V^T«. lBfi6ia[©l^a±©/tit>, «I»C 
©fB«Kf^S'^fe«iB^JUT/j:5fB«'>.5' K (e(Tr©« 

J:tmB&Sr««^«bfct©SrfflV\ $ C> fc:ifi#-C«* 
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5 

[0 0 0 3] t^5K©ia#:>^jsfe(c*3v^-c. #yX/vd»e>]S 

»t''i-3Tb*5. t<6o-c. ;^j:S-<<^/w— 7'5' bSr± 10 

[0 0 0 41 tr^dS^e*©^;^ hT'y :^b-CB:. r<D 

4-Cfc5o 20 
[00051 04 v-i?;^ hPS^-jfe©— pij 

Sr^-*-. 04© (A) , (B) fi, W*lRl<oKJ;i 

9 (B) T?S>So ^{cioTjEffi'J&V'i;';^ hSS 

S«^-CtTV^:5|B^^■«^— V*S. S4 (c) <r>^m.M^ 

<DiIj|H4-ei p i X e m_h-m-CV^.5t> KEiiaS-T":^ 

[00061 HJ;::, ]f<oi^1&\z.X'oXtt 

[0 0 0 71 40 

[WJftS^lfl b«»b'fcdSt>. JilBSJittMT^;^ h/^^'-V- 
cDigj^i^ttl p i X e la±■ri^-cv^s®^^*B«■T^H^J 
;fe-e#5t©<o, 1 p i X e 1 ±»)/>*v>i*ti,«B«u 
^c<v^t.<0^:?S•5o r^^^Sr*-r1>(;5>6^ 0 4 (a) , 

(b) , (d) . (e) X. teS^v®«iEjSjE 
|i[Sr«fe»-r5fc«><oiS»/^^'->SrH4 (c) 
b-C«l&PP*:(O^^'$>:/Sr0. 2 5 p i X e 1 -:5oll 

-5. tS3fe-CI4::tv6>©04 (a) , (b) , (d) . 
(e) ttHeWtc, 04 (c) i:Pli5(i!W;6SHTL4 50 



#M¥-7-8 119 0 

oTVNfc. ^otz.^, tJe*<^v^;^ hT'U :^bS:ittbT 
¥IJSL. l@SE-f-5fcfe<^WVv=lil p i xe 1 ^±<0^ 

[00081 IE»JKf*:Sr^|Cihbfc*t«gJ;:*)5NP© 

IB^^j, K©|S®i|St:i*f bTIBSH---?' KSr^£«jt3tbT 

[0 0 0 91 0 9, 1 Si^ffiV^Tfffi^m?^ 

0 9tt, ;^f— KS-e**i-5'^^y yi^T 0 6 
{^H^^tt^^?/ K9 0 l*Sttffi:ftSe. StWjSav 

1tt^(om^^. SES(04»^ (09- a) i:«Ji&©»^ 
(09-b) -eJttSEU-C^U-CfcS. =^r-y y yi?.xf— 

AF = PX (Vs i n e + S) /V c o s 6 
AB = PX (Vs i n e-S) /V c o s 6 

(AF-AB) =PX2S/Vcose 

[0 0 1 01 r<Diii[dSif«iH«ii^e. IB®'^?' Ktc^sv-' 

E-fk-etSo Ud^U, ll^(;ctt|ES|i««E<OJi:$J4PSr^ 

[0011] 013 tt, 0 9Jj:*stt5iKWP. ^-^V^ 

3fe«^i:«J»^fe]fc^-e^'fk$*fc^», AFi:AB, 
(AF-AB) , Xt/K5' h-teS^wSSr^^UfctjOD-C 

[0 0 1 21 01 3cD*±S-e«. JffiMP=l. 2m 
m, =¥-t y S'v?;^f— KS = 4. 3 18m/sec (t£ 

'4Lmmm , 8tmjiftv= 12. 5/s e c msmm. 

, ettU:ftaEe = l 0- (e^l^tftS) i&*#i:U 
::<OSc1itt>t-C®AF, AB*5j;y5^jgffiE» (AF- 
AB) =84. 1 8 /imir^iSeifc'-wy K*smSb**T/fc 
i:LT, W;6ri«aKs' h'ftllXV'fi:*- roj irbrv^s. 
[0 0 131 :iti.(-*fL. B2g;WT-e»a^<op'T^' 

ai^J'&ttlE* (AF-AB) asS'&oTV''*. 
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7 

r©^r<DXH:©fiU*. ftjaWjEft (AF-AB) (T> 
[0 0 14] 3<D«^^:*3V^T^*. jl^^-fbL? 

t?4 2. 29Mm(3 60dpi <DpI^i!eS-CH^W|gei 10 
1 0 0 msg^;l^^LTv^5*^ :i<©@Soji:;^^ 

[0 0 15] ^(D^'i^ftMcOgE^kttfHSt^ag^*:©^^^ 

10 0 161 «><?/£SSf-J:»)«jE»ii-;^ 

10 0 171 

I5IM*5^^LJ:5 tbrvN^^l v^•r^^^-u-ct. 
10 0 181 L*^t, )a^©«tciiswic<bv ^mctm 
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8 



[0 0 191 v^■rt^.^;lbr^>. sif^«dss§^^jcj.offis 

[0 0 2 01 

[0 0 2 11 JlclSMfi. IHSS^i^^cD^WJ^'lll;'^!^ 

Sf^;^ bry h;^ffiJirj?S«SriS«i-« t.©-T?*>5, 
[0 0 2 21 ii:^'l4-C«>fe< , MlfeO^M^ 

«*»m^ii©J;5'&liii^»T©mPI«SrtafiB-e 

[00231 ^ffixe<DW»:: 

IB«i:i«^ailtcJ;5x;^h7'yi^h(D®K<g;TSr 
[0 0 2 41 — *:55K«:. 7-:^ h^^^'-:^a#:Sr® 

3SEXmi:«*SEXSi:®7'y >- h(Di^«!l9*— ^'»CJ:S9' 

[0 0 2 5] r^^:^^^/^^— hn.^ 

-i5'i{!^*sattjfe«*-|^{J:iBL.T(DKs' hM|iS>6S3 0 0 

© Ki/ 3 0 0 M metT-e*>5 J: 5 

etTx »*L<tt5 0 0/^me^T^:V^5*^p•C, ^-fv 
VJ i -^6<J^<C a ffi^lfeS Jit? 2 5c m<Ojg 
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9 

«t;dS 1 5 0 M metT-e&5 J: 5 ic. HJIWJd^ K?/ h 

>sr-eft«*6<j(J:J^fiK$ix5jE^wi^;^ hops' hMBiffidS 
15 0/1 mWT Kix 

•Crc^ Ks/ bHRidSa 0 0 tim^T «if*b< (*1 5 0 

[0 0 2 61 v^i^3:5' ME»:*r^{cj:54B^ 

j«©«5>ot-^1B®«E*|sJb-C<o^ i^^ ©jc CJ^^Sr^jSt- 
Iij^JJtrt<0tf5'^j 14, 4 0 0/.mBlTi:-r5ifc«St? 

10 0 2 7] *5IM{-i-oT. Ji|Bffijt3cX@i;JtlB® 

Stc±S:7'y >'bi;±iBffi3fe*xm»-J;5:7'y 30 

(Og$i;UT«. 5mmJ;»)tt, 1 c mgJUidS®* LV^ 
«l^i«^ti^«SV^SJ;^^*s, HJfifJiSfcoTW:, 2cm 
et-h 8 c m£iTcOfeH*s»* bV^ 
[0 0 2 8] *%eg^Jl^:oTJ;^)^aF*UV^^#S^plf5 

Ks/ h©8l^@^*S2lii^{il-h-&*ttS*#T 
-e, aK^fed^-CIB^StufcKs' bO*«!|{c:ttl^^ac-e|B 

r<o^^*Lv a«3feac<oKs' h-r^x:5s-^cfc^ 
tci, ij^sw-hj-2 Ks/ h*sa:jfcofceiJ5>t, 
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JO 



5;&*sfll^(^^^kSr-®2|s|J^LJ^■rv^<D-e^f*Lv^ (His 
[0 0 2 9] JStftpt.-^Xi5';».^^-<o¥ij;£(Oj;9^^ 

ri. 5tS;&FR){-3£^1--5;b-lR]»5$SrlBI|:'--s' K 
*^£<0=i s'^' y :^^«SfO#a©>Fge^SHSr-&«>fc Ks/ b 

[0 0 3 01 :^^m<o^ ^my'—fimmmmcMvx 

[0 0 3 1 J Ji|E5^fd5*-;5'®a«jfeaicV'i^J^ h^Jf-f 5 
V'^Sr 1. OOpixeliO V>®H-CS;i e>-^ 

0 0 p i X e 1 i ») t/h$V>|Sffl-e^M-Ct5tfjEXe 
[0 0 3 2] *»MtctoT, _blE7^>^ h^^tJ'—i^T'y 

^A'<o^iMl: UTtt. 1 b/^tJ'- V i •) tiP"* 
V>^«Srx;^ hry :^ h^mt LT"&tr||2xX b^-ti? 
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12 



»4 Lv>'W-efc5. 
10 0 3 31 *5IW<t>*7-7^:^hry>M*. ±1B5S 

y-¥©t. «r<i;tfc-r v^i?^5/ Ma^Wcfev^ 20 

[0 0 3 5] :^^m^ V?* if ME^etc J;n«. 
«iJIB» (j^v^««»fe«>T/Vf^-.s' K) mj;!)— 

Vy h^SffijESrprtBt SWSr*IiliifeSr#P> 

[00 3 61 ^^m\-i.. &rf<r>ms.m(oW!^\z.i:^xx 

[0 0 3 71 

t:i*5VNT. 70 i(*-<v:J'*— by s^v?-efo5o 



0 i;6SY#{c»oTW(-Ba?^j$4xTVN5;js. m^\m 

^s' K*siifT:&I^X»J:iiA/-efT<«>{J:*ru, 

V>< :i t{C/i5o lltJ50 7(cM'5o 7 0 3t*ilSa§») ^ — 
7t^704^DMl&o— 7i:i:t>{::Bl*«ft70 7Srai;t^j: 
^e>H©^^©;&(^JC|Hl^b. SI^#:!K7 0 7Sry:;&rti«c 

^<Oi^«ftSrn5 7 0 3, 7 0 4i:l^«. PP^^ 

J«7 0 7S^fflJ;^■5^a:fRIt*fc-t-. 7 0 6 «4-o(0-Y' 
*-hy s/^^SrXJ^U, Bi^T^t i: ^>tc:ii^e>Sr^«il$•e• 
®^ilftT?;^bfe.te1S®:^— A:^<i?'>3:^ (h) K:#t8|-r 

[0 0 3 81 Pp^M^&ia, 0<O^g (jj;— AjKi?i^3 
{CifeS^^ys'i^ (7 0 6) tt, BJ^PI*MiJ^«s< 
x*lRHC^t!)bJfc*s?>, ■x'/v^'v5.K (7 0 2) 
±<On<@<^>-^/W^yX/W (8 1) icit), «SB±J-*iD 
:^«t<^)B]*Sr=fT5, «S®«S?IB*-Cx— ^<DR]^*Si^T•r 
[0 0 3 91 r®g%0(DPP^ (#SD<^P^y i^b) *S)i«-T 

(7 0 3) !^^^*iRj'^<oiHite-r5rtt;ij:»)«D;«rt 

<oy:^rl^g-^<?5;Ki^^)S^^T5o r<Dil{cLT^-Y y ^yv^i 
;^ ^ :^ r i: {c-v/v^'^ KffiD ;/^»t<0PP^ i: iSSI •) * 

[00401 iJtTtc:. 0 1 ^fflV^r^ 1 IIJfe^JSrlftM-f- 

(ll®W*^«9-f i^«>BS[^^;5'->"fl2t 
ll«6<j{c|^^JcS^$K5) =lr?^^-t-St<0-C. iSBfc 
a«ifeSE<05^S'J7'-^<DM5lt^-«^->'Sr^b, ±0. 

0 0 p i X e 1 %:'^>h\z.m.:^t^w^'Q^mmmi'^ ? ^ 

^^l/4®^<5o«ofc/'-«^'— V (±0. 25pix 
el. ±0. SOpixel) S:il£|BLfct,cO-efcSo 

[004 11 *IIJS^J-ettiBi--5/ K<Dy X/H»:xM4 gh 

W^WlS^tc^i^ <t 5 «c 5 0 LT 1 0 0 %-< 
iJ'SiaSrJ^^ LTV^So :^mMmx\'i. 1 6 iSmoy X/V 

J*Kt*r[Rll 6mS!f«>^-<;J'— Vt?^UTV^5«^ •(fy;t«;i 

v>-ra[ii^Lfc>'X/wsra5^^6<j(cfflv>H«, *iiifi^j<Disa 
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13 

[00421 ^¥*«a|-eW:ilSE»i»<Oifii»tt*^e>iSiE1ttSr*U 

[00441 *-r^— d5M:&(Rl Wv^iaS^— KSr;^ 10 

[0 0451 3.— If— KJcAofcr i: S:?tig. 
«K->' h^aSrl OMm<5o^'(|:$-&:fe;6S^Jffijll?):i&l^ 

[0 0 4 61 feSSt 'f*:©''-'^ — >©W»-«4 0LED 

^{'fflv^Sc ^— 1?*— l4A;^fflSWlcj;<5T. 

-CS> S ^-^^ — >'©«|{C;^ L -C *> S L E D ©^«"<^fig{i:*: 

tf, A;^JllSW{cJ;o-CLED*s«000©i^^(c;feS 
f o w4r(c J: o r*^tt, 10 0 %qii«l*^# e>tt 

[0 0 4 71 3efbV^ttEte>i5ROM^(C|Sl»^T=g. ^ 
[0 0 4 81 05t?ri, 1 0/im»l 5®Pgf!ltto-CW 40 

UK :i©f s/^s.05^|s§IS:ttPP^iSfifc©#W^©IEK© 

V-". *:*Ji^J-e{i. 3 6 0 d p i o* t) =S-iii^ra;as 7 0 
/* mSa[©:i^fl8Srffl;£UTV>5©-C. tp-L^litJ: 9 m«2 
4 0 m{C«ofc }fy h(0-rb b*tfig*s»e,iiS 

[0 0 4 91 t-tc-. rr-e«- 7 0 Atm*»e>+ 7 0 /im 
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14 

[0 0 5 01 ig5{;i*jv^T, "f'^^o t^hmms 

y^^-VI*±2 0/im-:5o-f e>-r. 2^<;J' — 

±3 0/im-:5o-re>L, S«©2/-«^— i'H± 4 0 /i m 
^-oThi-t-r^o i-Si. Ol©ttE/^•^— v(*^i 5 
^^^-:xt?fc«?ite;65e>'b> tf'i>W-*rb±2 0 O^m© 
ttH«r««i-et5ci:ic:^i5. :i©«{::t-?> ifei 5 
/^^->-©ttnci4^^tc:i^:3^iR] Ks/ biS^-ftb. — 
^ h Mcmt b fc:t^^ M«iJ \z..J^.-r^ C S ^ t Jfe S © 

-e. 3SiE^l#Jfi©-«^t©HNJf^*5Sluv^^(ci>. 

(i!:|®«k) J: o TjiajEffiSr*!l»f < 5 ©-efc 

[0 0 5 11 *||Jfi«9J-eW:PP#:/^^-i'Sr«l4© 

ict $«w*t(i|!Sofct©-e«:^ev\ HJ-^:&[^J-Sv^ 
:/tIS'^^Srfflv^i^«e«6©ai^S^M^ift</<c^). Sv^ 

urfc-«Mt©A> ^A©^;^«s^4o^»)ai^■5i5* 

7'^';^^-^'— 5'^¥^S:i£r®ffi-r5©dSJ:V\ 
[0 0 5 21 eil±^MbTt/c^(::*^Ji«a|{- 

d»e>PP#=^'-r 5 v^©igiEffi&^fiJ|pfU A;^i-'5 
i tic J: or, iig;&i«3B3^?^©«#*a:«xw-SriB5««Jc 

[005 31 StTJct^ 2 |IJS««JSr*i-„ m 2 

is^aj-e. 1.0** M'fc s 4 «aR Ji©5)-fij7'-iJ' t u-c 

e>*vT«St©a«[3fe^E-e_hia^-r :/Sr?^^ 
•rs*J£^J-et*>.S. *«»Jfc, 01i:l^«l. gl4i:J4:» 

r i: -e*3IJfe<»J©3»*Sr* UT V r r »i 1 o 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

L This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ink test print method characterized by to have the test pattern printing mode which forms 
a test pattern in the same field with the print of the outgoing-scanning process and the bounce-scanning 
process that the division data of the data which constitute the test pattem which should be printed to the 
same field in the ink test print method that bidirectional mode which prints by both both-way scans of a 
multi-dot head to the same field can be performed were given, respectively. 

[Claim 2] The above-mentioned test pattem is the ink test print method of the claim 1 which is the line- 
like pattem of the above-mentioned both-way scanning direction. 

[Claim 3] The above-mentioned test pattem comes out of the pattem which put two or more line-like 
pattems of the above-mentioned both-way scanning direction in order through the minute gap about the 
perpendicular direction to the above-mentioned both-way scanning direction, and is the ink test print 
method of a certain claim 2. 

[Claim 4] The above-mentioned test pattem is the ink test print method of the claim 1 which is the 
substantial band-like hne pattem of the above-mentioned both-way scanning direction. 
[Claim 5] the claim 1 which is the line pattem of the above-mentioned both-way scanning direction with 
which the print by other processes intervenes between the prints according [ the print of an outgoing- 
scanning process and a bounce-scanning process ] to one [ at least ] process in the above-mentioned test 
pattem, or a claim 4 — which ink test print method 

[Claim 6] the claim 1 which the above-mentioned outward trip scanning process and the above- 
mentioned return trip scanning process are alike, respectively, is given two or more kinds, and forms the 
above-mentioned line pattem by two or more both-way scans as four or more kinds of division data with 
which the division data of the above-mentioned data differ, respectively, or a claim 5 — which ink test 
print method 

[Claim 7] the claim 1 which is the ink-jet head to which the above-mentioned multi-dot head was 
equipped with two or more ink deliveries in the direction which intersects the above-mentioned both- 
way scanning direction, or a claim 6 — which ink test print method 

[Claim 8] the claim 1 to which the above-mentioned multi-dot head has two or more head sections 
which the mutual position interval was adjusted beforehand and unified, is an ink-jet head equipped with 
the ink delivery of plurality [ section / head / each ] in the direction which intersects the above- 
mentioned both-way scanning direction, and is characterized by to determine register adjustment of each 
head section by the ink test of the 1 head section of them, or a claim 7 — which ink test print method 
[Claim 9] the claim 1 characterized by forming two or more above-mentioned test pattems which 
changed the both-way scanning resist timing of the above-mentioned division data in the range smaller 
than 1.00 pixels, or a claim 8 - which ink test print method 

[Claim 10] The ink test print method of the claim 9 characterized by having the correction process 
which can change the above-mentioned both-way scanning resist timing in the range smaller than 1 .00 
pixels. 

[Claim 1 1] the claim 1 characterized by dividing the above-mentioned division data so that it may be 
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two or more [ at least ] dots from which the data performed by outgoing scamiing and each bounce 
scanning follow the above-mentioned scanning direction by one side, or a claim 10 - which ink test 
print method 

[Claim 12] the claim 1 which can specify the test pattern in a test pattern printing mode by the above- 
mentioned test pattern printing mode having two or more same different above-mentioned field test 
patterns, and specifying each of two or more of these same field test pattems, or a claim 11— which ink 
test print method 

[Claim 13] Two or more same above-mentioned field test pattems are the ink test print methods of the 
claim 12 which has the 1st test pattern which includes the center-section field of a record medium, and 
the field of each right and left of this center-section field as a test print field, and the 2nd test pattern 
which includes a field fewer than this 1st test pattern as a test print field. 

[Claim 14] The ink test print method characterized by to have the test pattem printing mode which 
forms the heavy test pattem of two or more colors in the same field with the print of the outgoing- 
scanning process and the bounce-scanning process that the division data of the data which constitute the 
heavy test pattem of two or more colors which should print to the same field in the ink test print method 
that bidirectional mode which prints by both both-way scans of a two or more color multi-dot head to 
the same field can perform classified by color were given, respectively. 

[Claim 15] Carriage which carries a multi-ink-jet head and performs a both-way scan. The conveyance 
means for conveying a record medium in the direction which intersects a scanning direction. The 
memory means for displaying the bidirectional mode which prints by both both-way scans of a multi-dot 
head to the same field, and a both-way resist which carries out test pattem storage. It is the ink-jet 
recording device equipped with the above, and the above-mentioned memory means is characterized by 
having memorized tiie data for outgoing-scanning processes which are division data of the data which 
constitute the test pattem which should be printed to the same field in the idle state of the above- 
mentioned record medium as the above-mentioned test pattem, and bounce-scanning process data. 
[Claim 16] The above-mentioned test pattem is the ink-jet recording device of the claim 15 which is the 
line-like pattem of the above-mentioned both-way scanning direction. 

[Claim 17] The above-mentioned test pattem comes out of the pattem which put two or more line- like 
pattems of the above-mentioned both-way scanning direction in order through the minute gap about the 
perpendicular direction to the above-mentioned both-way scanning direction, and is the ink-jet recording 
device of a certain claim 16. 

[Claim 18] The above-mentioned test pattem is the ink-jet recording device of the claim 15 which is the 
substantial band-like line pattem of the above-mentioned both-way scanning direction. 
[Claim 19] the claim 15 which is the line pattem of a both-way scanning direction with which the print 
by other processes intervenes between the prints according [ the print of an outgoing-scanning process 
and a bounce-scanning process ] to one [ at least ] process in the above-mentioned test pattem, or a 
claim 18 — which ink-jet recording device 

[Claim 20] the claim 15 which the above-mentioned outward trip scanning process and the above- 
mentioned return trip scanning process are alike, respectively, is given two or more kinds, and forms the 
above-mentioned line pattem by two or more both-way scans as four or more kinds of division data with 
which the division data of the above-mentioned data differ, respectively, or a claim 19 ~ which ink-jet 
recording device 

[Claim 21] claim 15 ******** 20 characterized by to be equipped the above-mentioned multi-ink-jet 
head with a means to by_which have two or more ink-jet head sections which the mutual position 
interval was adjusted and were unified, and each head section is the ink-jet head equipped with two or 
more ink deliveries in the direction which intersects the above-mentioned both-way scanning direction, 
and determines register adjustment of each head section by the ink test of the 1 head section of them 
beforehand ~ which ink-jet recording device 

[Claim 22] the claim 15 characterized by the above-mentioned equipment having a means to form two 
or more above-mentioned test pattems which changed the both-way scanning resist timing of the above- 
mentioned division data in the range smaller than 1.00 pixels, or a claim 21 -- which ink-jet recording 
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device 

[Claim 23] The above-mentioned equipment is an ink-jet recording device of the claim 22 characterized 
by having a correction means by which the above-mentioned both-way scanning resist timing can be 
changed in the range smaller than 1.00 pixels. 

[Claim 24] the claim 15 characterized by dividing the above-mentioned division data so that it may be 
two or more [ at least ] dots from which the data performed by outgoing scanning and each bounce 
scanning follow the above-mentioned scanning direction by one side, or a claim 23 ~ which ink-jet 
recording device 

[Claim 25] the claim 15 characterized by equipping the above-mentioned memory means with a 
specification means to have two or more same different above-mentioned field test patterns, and to 
perform a test pattern print using either of two or more of these same field test patterns, or a claim 24 — 
which ink-jet recording device 

[Claim 26] Two or more same above-mentioned field test patterns are the ink-jet recording devices of 
the claim 25 which has the 1st test pattern which includes the center-section field of a record medium, 
and the field of each right and left of this center-section field as a test print field, and the 2nd test pattern 
which includes a field fewer than this 1st test pattern as a test print field. 

[Claim 27] the claim 15 characterized by equipping the above-mentioned equipment with a means to 
read automatically the print state of the same above-mentioned field test pattern, and to perform resist 
adjustment automatically, or a claim 26 ~ which ink-jet recording device 

[Claim 28] The ink test print method characterized by to have the test pattern printing mode which 
forms the same field test pattern which printed the outgoing-scaiming process to which the division data 
of the data which constitute the test pattern which should print to the same field in the ink test print 
method that bidirectional mode which prints by both both-way scans of a multi-dot head to the same 
field can perform were given, respectively, and a bounce-scanning process by the predetermined resist 
with the directions mark which gives the resist. 

[Claim 29] The above-mentioned test pattern is a substantial band-Uke line pattern of tiie above- 
mentioned both-way scanning direction with which the print by other processes intervenes between the 
prints according [ the print of an outgoing-scanning process and a bounce-scanning process ] to one [ at 
least ] process. The above-mentioned test pattern printing mode The outgoing-scanning process in the 
resist specified The ink test print method of the claim 28 which forms two or more above-mentioned test 
patterns which changed the both-way scanning resist timing of the above-mentioned division data in the 
both directions of ** in the range smaller than 1 .00 pixels at least centering on the print with a bounce- 
scanning process. 

[Claim 30] Print equipment which is equipment which can perform the ink test print method of a claim 
28, and is characterized by to have a means change the resist of the outgoing-scanning process and 
bounce-scanning process corresponding to the above-mentioned directions mark into the resist the resist 
for record of equipment or/, and the above-mentioned test pattern printing mode are specified to be by 
operation corresponding to the above-mentioned directions mark. 

[Claim 31] Print equipment of the claim 30 equipped with a means to specify the test pattem in a test 
pattern printing mode by having the 1st test pattem which includes the center-section field of the record 
medium for the above-mentioned test pattem printing modes, and the field of each right and left of this 
center-section field as a test print field, and the 2nd test pattem which includes a field fewer than this 1st 
test pattem as a test print field, and specifying each of two or more of these same field test patterns. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention is specifically invention concerning the ink test print method and 
a recording device about both-way scanning timing amendment of a contacted type thermal printer, a 
non-contact type ink jet printer, etc. applicable to the output section of a printer or an information 
management system which can print to record media, such as a regular paper, a converted paper, a 
medium for OHP, and cloth, etc. 
[0002] 

[Description of the Prior Art] Information management systems, such as a reproducing unit, and a word 
processor, a computer, and the thing which performs digital image record as one of the image formation 
(record) equipment of those devices further with the spread of communication equipment using the 
recording head by the ink-jet method have spread quickly. In such a recording device, many things 
simultaneously equipped with two or more above-mentioned multi-heads are also seen as color 
correspondence-ization progresses in recent years further using what accumulated two or more ink 
deliveries and liquid routes as a recording head (henceforth a multi-head in this term) which comes to 
carry out the accumulation array of two or more record elements for improvement in recording rate. 
[0003] In the conventional record method, the timing (frequency) which carries out the regurgitation of 
the ink continuously from each nozzle is decided by the pixel density of a record picture, and speed of 
carriage. If this timing will not be able to control by sufficient precision, the dot for record on record- 
medium space will become un-**** about the scanning direction of carriage and a multi-head, will be 
recorded as a picture with concentration nonuniformity, and will become the bad thing of quality of 
image. Therefore, though it was going to raise the throughput if possible, only when the limitation and 
the given pixel density of frequency of a head are driven in the range witii which it may be made 
satisfied with a sufficient precision, the record dot by the head may serve as a good picture array. 
[0004] However, what prints a perpendicular vertical line pattern through the interval of several mm or 
more to a scanning direction as a thing which an operator is made to determine on the conventional test 
print including the test print pattern for selecting these optimum conditions itself is common. It is 
drawing 4 which showed this. 

[0005] An example of the conventional both-way resist adjustment method is shown in drawin g 4 . (A) 
of drawing 4 and (B) are the outward trip printing data (A) and return trip printing data (B) of the 
outward trip in the case of performing both-directions printing of the type with which delivery of a 
record medium intervenes among both directions, respectively, and a return trip. The record pattern 
which has performed normal resist adjustment with this data is a perpendicular vertical straight line 
about the both-way scanning direction of drawing 4 (c). That is, one vertical straight-line test pattern is 
made to form by printing a 8 dots long straight line alternately with a round trip every 4 dots wide. In 
the former, if 1 pixels or more of printing timing of both directions have shifted in the linearity of a 
vertical straight-Hne test pattern, it can judge whether it is the ruled line for which the linearity of a 
vertical straight-line test pattern collapsed, and an operator will judge this, will choose what was most 
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excellent in linearity among these two or more patterns after a printing end, and will input the selection 
value into a main part by a certain method. 

[0006] Furthermore, since it moves before and after it in the former depending on the state of a head, it 
is inputting the value into a main part at this time, and there are some which doubled the printing timing 
at the time of subsequent both-directions printing with correction value. 
[0007] 

Background of the Invention] However, although 1 pixels or more of linearity of the above-mentioned 
vertical straight-line test pattern can be visually judged when having shifted, it is hard to view a gap 
smaller than 1 pixel. It is drawing 4 (a), (b), (d), and (e), and what shows this records two or more 
patterns, respectively, while the record pattern for checking the amendment proper value of position gap 
changes 0.25 pixels of timing of return trip printing at a time one by one focusing on drawin g 4 (c). In 
the former, these drawin g 4 (a), (b), (d), and (e) were judged equally substantially to be drawin g 4 (c). 
Therefore, a range for viewing, judging and adjusting the conventional test print could not but be what 
makes a unit 1 pixels or more the minimum. 

[0008] In order to continue maintaining the optimal quality of image by change of the operating 
environment of a printer etc., it becomes impossible to always control by the fixed drive parameter, 
when the both-way scan of the recording head was carried out to the recording width of the recording 
head when being in the state where the record medium was suspended especially and bidirectional 
printing was performed, or when the parallel drive of two or more color heads is carried out. 
[0009] Concretely, it explains briefly using drawing 9 and 13. On the space which the heads 901 fixed to 
the carriage 706 scanned at speed S are the regurgitation angle theta and the regurgitation speed V, and 
only distance P left, drawing 9 compares the situation when breathing out ink drops by the case 
( drawing 9 -a) of an outward trip, and the case ( drawing 9 -b) of a return trip, and is shown. Although 
carriage speed is changed to S on an outward trip and changed to -S and an opposite direction in a return 
trip, the regurgitation angle of a head is always being fixed in the fixed direction theta. If distance of the 
position which the head breathed out to the scanning direction, and the position where ink actually 
reaches space is set to **F on an outward trip at this time and is set to **B in a retum trip, it is set to 
**F=Px(Vsin theta+S)A^cos theta**B=P x(Vsin theta-S)A/^costheta, and the regurgitation timing to the 
purpose pixel makes it distance, and only =(**F-**B) Px2SA'^costheta differs, respectively. 
[0010] If this value is always fixed also in which recording device and a recording head, the dot position 
of both directions can be rationalized by carrying out the fixed drive of the head to suitable regurgitation 
timing. However, in fact, the thickness of a record form fluctuates P, the speed nonuniformity of 
carriage fluctuates S, and the variation in a recording head fluctuates the regurgitation speed V. 
Moreover, it is also in changing gradually, while piling up the regurgitation fiirther ****[, and ]. [ that 
regurgitation speed changes with temperature or scanning directions also with the same head ] 
[001 1] Drawing 13 shows **F and **B when being at the outward trip scan and retum trip scanning 
time, respectively, and changing between [ P ] the papers in drawing 9 , the carriage speed S, the 
regurgitation speed V, and the regurgitation angle theta, (**F-**B), and the amount of dot position gaps. 

[0012] In the best stage of drawing 13 , between papers, P= 1.2mm, carriage speed S=4.318 m/sec (the 
both-way said speed), **F, **B, and the amount of optimal amendments (**F-**B), this numeric value 
on condition of the regurgitation speed sec of V= 12.5/(the both-way said speed), and the regurgitation 
angle of theta= 10 degrees (the degree of both-way isogonism) = the amount of both-directions dot 
position gaps is set to "0" noting that a head drives so that it may be set to 84.18 micrometers. 
[0013] On the other hand, less than in the 2nd step, since the value of various factors is changing little 
by little, the suitable amounts of amendments in each case (**F-**B) differ. However, since the head is 
driven to timing equal to the best stage also at this time, the amount of dot position gaps of both 
directions arises, and the value of this amount of gaps serves as a difference with the best stage of the 
amount of optimal amendments (**F-**B) at this time. 

[0014] In the table of this drawing 13 , although the factor value of each [ the range of the value which 
may usually change ] is shaken, as it understands here, the factor which can affect both-directions dot 
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gap most is between [ P ] papers. According to this table, 42.29 micrometers (pixel density of 360dpi 
more than a half-pixel) gap will arise only by between papers changing **0.2mm in the amount of 
amendments rationalized by 1.2mm between papers. Although the thickness of the usual paper itself is 
stable in about 100 micrometers, since change of thickness of this level is the range which can move 
easily by the variation between papers of a recording device main part, or the variation of a recording 
head, according to recording device conditions, amendment is needed. 

[0015] The change between such papers may take place not only the variation in the recording device 
itself but during printing. As for a part for the printing central part in the record paper, it is ideal to be 
kept smooth by the paper prevention mechanism a front and after printing at the time of the mark. 
However, when printing duty is high, and when the division recording method for dividing the same 
writing scan into several times of writing scans, and completing printing is used, the fiber of paper is 
made to produce contraction because the space after printing absorbs ink, and it will be easy to be in the 
state where it came floating by the printing central part. In this case, between [ P ] papers may differ in 
an outward trip and a return trip for every writing scan, the amount of optimal amendments will change 
and the dot position gap at the time of both-directions printing will make it generated with this paper 
float (for a cock ring to be called below). 

[0016] Thus, the amount of amendments must have been kept constant by various factors. Therefore, 
when performing both-directions printing, or when recording with the head of two or more colors, it has 
checked as it being desirable to rationalize these dot positions. 
[0017] 

[Problem(s) to be Solved by the Invention] Anyway, as explained above, when recording with the head 
of both-directions printing or two or more colors, these dot positions were judged from the linearity of 
the vertical ruled line of a specific pattern, since it had amended, the limitation arose for judgment 
precision and there was a limitation also in keeping a picture good. That is, judgment is difficult for the 
method of checking a dot position by the vertical ruled line explained so far to fine timing of 1 pixel or 
less like several micrometer unit. 

[0018] And if high-definition-izing and improvement in the speed progress like recent years, the new dot 
position amendment method which can also perform amendment in such a little unit is needed. 
Furthermore, it is difficult for management which is different when the quality of the material and 
thickness of a record medium change for a printer in the former to be needed upwards, and to acquire a 
good picture state, it is important that a recording characteristic can be attained with a good and 
sufficient precision, without being influenced by the quality of the material and thickness of a record 
medium, and this invention offers the test print method and equipment which can also cope with this 
request. 

[0019] Anyway, there is no method with which an operator is easily accurate with a method and can 

judge a test print picture in the former. 

[0020] 

[Summary of the Invention] Also by the operator or the automatic reading means, this invention is easily 
accurate and offers the new test print method and new equipment which can judge a test print picture. 
[0021] Furthermore, this invention offers the test print method and equipment which can attain a 
recording characteristic with a good and sufficient precision, without being influenced by the quality of 
the material and thickness of a record medium. 

[0022] this invention is adopting the existence of not linearity but a picture, and the uniformity of the 
test print picture of change of a tint as a criterion, boils the precision of a judgment markedly, and can 
improve, and the test print method and equipment which can also attain fine tuning of 1 pixel or less like 
several micrometer unit are offered 

[0023] The fiindamental feature of this invention is characterized by having the test pattern printing 
mode which forms a test pattern in the same field with the print of the outgoing-scanning process and 
the bounce-scanning process that the division data of the data which constitute the test pattern which 
should be printed on predetermined width-of-face within the limits (it is hereafter called "the same 
field") of the record medium in the idle state of a record medium were given, respectively, without 
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conveying a record medium between both-way processes. Since it is according to this, without 
conveying a record medium, the quality-of-image fall of the test print by record-medium conveyance is 
suppressed, and there is an advantage which can judge more clearly a mutual position gap of the 
division data of the data which constitute a test pattern. 

[0024] On the other hand, this invention is adopting the uniformity of test print pictures [ test pattern / 
itself], such as existence of a picture, and change of a tint, as a criterion, and can perform improvement 
in the precision stabilized conventionally. Specifically, in the test pattern by the division data of the print 
of an outgoing-scanning process and a bounce-scanning process, it is considering as the line-like pattern 
of the above-mentioned both-way scanning direction, the pattern which put two or more line-like 
patterns of the above-mentioned both-way scanning direction in order through the minute gap about the 
perpendicular direction to the above-mentioned both-way scanning direction preferably, and the 
substantial band-like line pattern of the above-mentioned both-way scanning direction further, and a 
judgment by the existence of a picture is attained. 

[0025] The dot pitch concerning [ a "line-like pattern" ] a both-way scanning direction in the division 
data itself means that this dot pitch can judge a target normal resist print for a substantial line print 
visually in 300 micrometers or less or the state where the actual normal resist is satisfied to be so that it 
may be 300 micrometers or less here. Moreover, 1mm or less, it is a level of 500 micrometers or less as 
the "minute gap" of the direction which crosses to a both-way scanning direction preferably, and means 
that the judgment by viewing can be made easier to judge by the plurality of a line-like pattern. 
Furthermore, since a "line pattern" is about 150 micrometers when general visual resolution has kept 
25cm distance on the picture, it means substantially that in which a normal dot forms a horizontal 
straight line so that the distance between dots of the normal resist finally formed by each division data 
may be 150 micrometers or less. In addition, the distance between dots of the normal resist finally 
formed by each division data about a longitudinal direction is 150 micrometers or less (the optimal ** 
dot is the successive state), and "a substantial band-like line pattern" contains all the things it can be 
considered that are the "solid" pictures which serve as a uniform concentration distribution in the state of 
viewing so that this dot pitch may be 300 micrometers or less (preferably 150 micrometers or less) in the 
state where the actual normal resist is satisfied about lengthwise. 

[0026] What is necessary is to carry out the test print of the pattern with a uniform fixed area, and just to 
be specifically, able to judge easily a dot position gap smaller than 1 pixel by the existence of the 
concentration nonuniformity produced in this pattern, or a texture, since conditions will change as such 
"a pattern of uniformity" if bleeding of dispersion in an ink drop or the ink on a record medium is taken 
into consideration, especially when based on an ink-jet recording method. It is desirable to be regularly 
arranged continuously by lengthwise and the longitudinal direction over fixed distance to the dot by 
which the pattern of the division data based on the round trip which constitutes a test pattern adjoins a 
detail more in a less than several pixels pitch, respectively. "A less than several pixels pitch" can be set 
to 400 micrometers or less. 

[0027] For this invention, the print of the above-mentioned outgoing-scanning process and the above- 
mentioned bounce-scanning process like the line-like pattern of the above-mentioned both-way scanning 
direction with which the print by other processes intervenes between the prints by one [ at least ] process 
That the print by the above-mentioned outgoing-scanning process and the print by the above-mentioned 
bounce-scanning process become turn has the advantage which can offer the test print which is easy to 
judge more clearly as the increase in the picture-less field where the phenomenon of either "a register 
gap" is clearer, or an increase in the change rate of a concentration distribution. Furthermore, as length 
of a line-like pattern, although it is better as it excels so that preferably [ 1cm or more ], in operation, the 
range of 2cm or more 8cm or less is more desirable than 5mm. 

[0028] If the more desirable conditions for this invention are mentioned, under the conditions in which 
two or more adjoining parts of the dot recorded by the outward trip scan in the area pattern which makes 
a predetermined area as a test pattern, and the dot recorded by the return trip scan are included It is that 
the part where the dot recorded on the part and left-hand side on which the dot recorded on the right- 
hand side of the dot recorded by the outward trip scan by the return trip scan exists by the return trip 
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scan exists exists. This desirable condition is because both the portion with which 2 dots lapped more 
than required, the portion which two dots left more than required, and ** can make it exist in an area 
pattern when a dot gap of a both-way scan arises, and these shade change serves as a unit recognized as 
clarification and texture of concentration unevenness for a visual state or an automatic concentration 
judging. In addition, respectively, since continuing two or more or more dots tends [ much more ] to 
judge shade change, the dot recorded by the outward trip scan and the dot recorded by the return trip 
scan are desirable (refer to example). 

[0029] As what improves ease from the judgment's of concentration unevenness or a texture, it is 
making the number of times of a repeat of the adjoining part of the above-mentioned dot increase, and 
complicating an infanticide pattern or increasing the test print field of a scanning direction and 
increasing the length of the direction which intersects a scanning direction to the range using all the 
record dots of a recording head are mentioned. Since it not only raises the sensitivity of concentration 
unevenness or a texture, but dot positioning including various kinds of unstable factors, such as scannmg 
unevenness of carriage, conveyance unevenness (in the case of the repeat of the test pattern of this 
invention) of a record medium, and a cock ring of a record medium, can be made possible, it is desirable 
to increase the area which this area pattern occupies. 

[0030] In order to form the division data of this invention as a positive dot picture to a record medium, 
as for especially the division data of the above-mentioned data, in the case of an ink jet, it is desirable 
respectively for two or more kinds to be given to each of the above-mentioned outward trip scanning 
process and the above-mentioned return trip scanning process as four or more kinds of different division 
data, and to form the above-mentioned line pattern by two or more round trip scan. This is because the 
improvement in precision can be attained while improving the fixing nature of an ink drop. 
[0031] Desired resist adjustment can be made easy for forming two or more above-mentioned test 
patterns which changed the both-way scanning resist timing of the above-mentioned division data in the 
range smaller than 1.00 pixels to be able to perform an above-mentioned judgment more easily, and to 
perform. Having the correction process or the correction means which this both-way scanning resist 
timing can be changed in the range smaller than LOO pixels can attain desirable correction certainly. 
Furthermore, being divided so that it may be two or more [ at least ] dots by which the execution data of 
the above-mentioned outgoing scanning and each bounce scanning follow the above-mentioned 
scanning direction clarifies the feature of this invention further. 

[0032] What is necessary is that the judgment of level is usually made to be made to a judgment of a 
subsequent operator, etc. and to attain the adjustment which followed the precision demand of 
equipment by having two or more same different above-mentioned field test patterns as the above- 
mentioned test pattern printing mode, and being able to specify the test pattern in a test pattem printing 
mode by specifying each of two or more of these same field test patterns for this invention, for example, 
to perform a high precision judging at the time of equipment shipment, and just to carry out. What is 
necessary is to be able to mention the 1st test pattem which includes the center-section field of a record 
medium, and the field of each right and left of this center-section fi eld as a test print field as this high 
precision judging, and just to usually consider as the 2nd test pattem which includes a field fewer than 
this 1st test pattem as a test print field as a judgment of level. Since the example of this high precision 
judging can also take the whole cross direction state of a record medium into consideration, it is a 
desirable example. 

[0033] Although the above-mentioned invention is also possible, the color test print of this invention It 
is the feature by having adopted as the criterion change of a picture color developed more, specifically 
In the ink test print method that bidirectional mode which prints by both both-way scans of a two or 
more color multi-dot head to the same field can be performed With the print of the outgoing-scaiming 
process and the bounce-scanning process that the division data classified by color of the data which 
constitute the heavy test pattem of two or more colors which should be printed to the same field were 
given, respectively It is the ink test print method characterized by having the test pattem printing mode 
which forms the heavy test pattem of two or more colors in the same field. 
[0034] The carriage which carries a multi-ink-jet head and performs a both-way scan as equipment 
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invention of this invention. The conveyance means for conveying a record medium in the direction 
which intersects a scanning direction, and the bidirectional mode which prints by both both-way scans 
of a multi-dot head to the same field, In the ink-jet recording device equipped with the memory means 
for displaying a both-way resist which carries out test pattern storage the above-mentioned memory 
means As the above-mentioned test pattern The ink-jet recording device characterized by having 
memorized the data for outgoing-scanning processes which are division data of the data which constitute 
the test pattern which should be printed to the same field in the idle state of the above-mentioned record 
medium, and bounce-scanning process data can be mentioned to representation. 
[0035] In the ink-jet record method of completing record by carrying out an ejection one by one 
relatively while performing a bidirectional writing scan using the multi-head which arranged two or 
more ink deliveries according to this invention ink-jet recording device Record completion of the 
xmiform pattern is carried out to this printing area by division record (or multi-head of two or more 
colors) of an outward trip scan and a return trip scan. By judging and memorizing the proper value (or 
proper value of the record timing of each color multi-head) of bidirectional record timing with the 
degree of superiority of the uniformity of the aforementioned pattern (or difference of a tint) Dot 
position amendment still highly precise than before is enabled, and a high definition picture can be 
acquired now. 

[0036] this invention is more clearly understood by explanation of the following examples. 
[0037] 

[Example] Drawing 7 shows the typical outline of the equipment configuration of this invention, and 
shows the composition of the color printer section at the time of printing the space top with the above- 
mentioned multi-head. In this drawing, 701 is an ink cartridge. These consist of an ink tank by which the 
color ink of four colors, black, cyanogen, a Magenta, and yellow were stuffed, respectively, and a multi- 
head of 702. It is drawing 8 which showed firom z the situation of the multi-nozzle arranged on this 
multi-head, and 81 is a multi-nozzle arranged on the multi-head 702. Although the multi-nozzle 801 is 
arranged in parallel along with the Y-axis in this view, you may have some inclinations, for example on 
XY flat surface of drawing. In this case, to a head progressing to travelling direction X, while each 
nozzle shifts timing, respectively, it will print. It returns to drawing 7 again. 703 rotates in the direction 
of the arrow of drawing, pressing down the printing paper 707 with the auxiUary roller of 704 with an 
ejection roller, and sends the printing paper 707 in the direction of y at any time. Moreover, 705 is a feed 
roller, and it plays the role which presses down the printing paper 707 as well as 703 and 704 while it 
feeds paper to printing paper. 706 is carriage to which four ink cartridges are supported and these are 
moved with printing. This stands by at the home position (h) of the position shown by the dotted line of 
drawing, while not printing, or when doing the recovery work of a multi-head etc. 
[0038] Before a printing start, the carriage (706) in the position (home position) of drawing will print 
width of face D on space by n multi-nozzles (81) on a multi-head (702), moving in the x directions, if a 
printing start instruction comes. After printing of data is completed to a space edge, carriage returns to 
the original home position and performs printing to x directions again. In this equipment, the print of the 
above-mentioned width of face D is completed in both-way printing mode by performing the next 
printing in the stage which moves in the -x direction where a record medium is suspended. 
[0039] After this first printing (print of width of face D) is completed, even before the 2nd printing 
starts, an ejection roller (703) performs the ejection to the direction of y of width of face D by [ to the 
direction of an arrow ] rotating. Thus, data printing on 1 space is completed by the repeat which 
performs printing and the ejection of the multi-head width of face D for every carriage scan. 
[0040] Drawing 1 is used for below and the 1st example is explained to it. Drawing 1 forms a band-like 
area pattern (area patternizing of a substantial band-like line pattern is also viewed equally substantially) 
perfect as a test pattern, shows the infanticide pattern of the division data of a both-way scan to the 
upper part, and carries out the account of the average of the pattern (**0.25 pixels, **0.50pixel) which 
shook 1/4 pixel of regurgitation drive timing at a time by bidirectional printing focusing on **0.00 
pixels. 

[0041] In this example, by the outward trip writing scan and the return trip writing scan, the block of the 
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number of nozzles x 4 pixels of a vertical head wide is printed by a unit of 50% so that it may become 
the relation of respectively a complement, and the solid picture is formed 100%. Although the pattern of 
16 pixels of lengthwise shows by drawin g 1 at this example since the muUi-head which has a 16-pixel 
nozzle in lengthwise is assumed, if the nozzle which continued not using all nozzles also in the head 
which has a nozzle beyond this, for example is used partially, the effect of this example will be acquired. 

[0042] Although the proper value was judged from the linearity of a vertical ruled line in the 
conventional example, it judges from the uniformity of the whole picture in this example. When dot 
amendment is not enough, the complement of outward trip printing and return trip printing is not 
enough, and between each block, a crevice serves as a narrow white muscle and it appears so that it may 
understand by drawin g 1 . When it actually views, this serves as a fine texture lengthwise and serves as a 
picture by which uniformity was spoiled. 

[0043] Below, distance in case a user actually performs both-way register adjustment is explained using 

drawing 6 . 

[0044] A user specifies both-directions register adjustment mode by SW of a main part first, and a main 
part goes into user register adjustment mode by this. And a user is told about having gone into this mode 
using Light Emitting Diode etc. 

[0045] A user checks having gone into adjustment mode and starts register pattern printing. The 
example of arrangement of the pattern recorded by this is shown in drawing 5 . This drawing shows the 
pattern which recorded the both-way dot position in the direction of an ejection over 15 stages while 
changing 10 micrometers at a time, and a user chooses what was most excellent in uniformity out of this 
pattern group. Since the pattern is printed to three places of space to each stage, some the carriage speed 
nonuniformity and the paper floats which happen by right and left of space can also be judged in the 
state where it took into consideration on the whole. 

[0046] Between the patterns of a left end and a center, the model view having shown the lighting state of 
4Light Emitting Diode is printed simultaneously, and this is used when inputting into a main part the 
register adjustment pattern which the user chose. A user unites Light Emitting Diode of a main part with 
the lighting state of Light Emitting Diode shown beside the most uniform pattern by SW for an input. 
For example, if the pattern beside -000 judges that uniformity is the best in drawing 5 , it will continue 
pushing several times until Light Emitting Diode will be in the state of -000 by SW for an input, and 
SW for storage will be pushed with this state. A main part memorizes the regurgitation timing of both 
directions when a picture is able to be acquired 100 uniform%, and it is made to make a head always 
breathe it out to the above-mentioned timing by printing after this by this. 

[0047] New correction value ends user register adjustment mode after the completion of storage to ROM 
etc., and a main part returns to the usual printing mode again. 

[0048] In drawing 5 , although the ink regurgitation timing of both directions is changed over 15 stages 
the whole 10 micrometers, as for this pitch and the number of stages, it is desirable to obtain more than 
the double precision of the distance of each pixel of a printing picture by the same space. In this 
example, since the state where between 360dpi, i.e., each pixel, are about 70 micrometers is assumed, 
the staggering state of the dot over 2 pixels 140 micrometers will be acquired from central value 
approximately. 

[0049] Moreover, although all patterns are always printed by 10-micrometer regular intervals from -70 
micrometers to +70 micrometers here, it is good to also make the state where uniformity got worse 
clearly surely form in the both sides of all patterns by shifting at both ends as follows and making 
[ many ] an amount. 

[0050] In drawing 5 , it shifts **20 micrometers of both-sides 3 patterns at a time from O — of a center. 
Shifting **30 micrometers of two pattern at a time after that, the last two patterns presuppose that it 
shifts **40 micrometers at a time. Then, this amendment pattern can control the range of **200 
micrometers to central value, though it is all 15 pattems. A proper value can be made easy to judge 
according to the distance (the number of stages) from the pattern of the both sides which a white muscle 
can check clearly completely when judgment of the uniformity near a proper value is difficult since the 
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state where the both-directions dot shifted completely in all 15 patterns when it was made this 
appearance, and uniformity got worse clearly will surely be produced on both sides. 
[0051] In addition, although this example has explained the printing pattern per block of width 4, the 
form and size of this block are not what was restricted to this. Furthermore, if a long block is used for a 
longitudinal direction, the period in which a white muscle appears will become long, and the texture of a 
rude eye will come to be seen. Moreover, if the printing pattern of an outward trip and a return trip is 
reversed lengthwise [ what / several / pixel / every ], a short white muscle will come to appear finely in 
some places. Anyway, it is good to apply the block unit made into a texture in which the good of 
uniformity and a poor difference appear only in ******. 

[0052] judging the proper value of printing timing from the uniformity, and inputting into a main part 
with the pattern which records a block unit as becoming the relation of the complement by the outward 
trip writing scan and the return trip writing scan according to this example as explained above, ~ the 
impact position gap at the time of both-directions printing - highly precise — an amendment — things 
become possible 

[0053] The 2nd example is shown below. D rawin g 2 is the example which forms a substantial band-like 
line pattern as a test pattern, and is also the example which is given to each of the above-mentioned 
outward trip scanning process and the above-mentioned return trip scanning process two or more kinds 
as four or more kinds of division data different, respectively, and forms the above-mentioned line 
pattern by two or more both-way scans. The effect of this example is shown by comparing with drawing 
4 like [ this example ] drawing 1 . Here, in case one pattern is printed, to the same picture field, four 
writing scans and the ejection scans of every 4 [ head tone 1 / ] (4 pixels) are performed, and division 
record is carried out. 

[0054] The pattern printed by the 4th writing scan from the 1st writing scan is shown in the upper part of 
drawing 2 . The pattern finally formed by this example is the meeting of the horizontal ruled line which 
it made lengthwise arrange with the period in every other pixel, and serves as a duty picture 50% which 
is seen to drawing. It has pattern composition which judges uniformity from a lengthwise white muscle 
like the 1st example. 

[0055] In this example, plus direction printing, the 2nd writing scan, and the 4th writing scan of the 1st 
writing scan and the 3rd writing scan are backward direction printing. Thus, if one of the two*s picture is 
formed by every 2 times of writing scans, the dot position gap of some which takes place for every 
writing scan will be eased to one half Moreover, since division record is performed, performing the 
ejection for every 4 head width of face between each writing scan, the horizontal ruled line prolonged in 
main scanning direction is recorded by four kinds of nozzles, and a kink peculiar to a nozzle and 
discharge quantity dispersion are also eased. Therefore, in this example, since the uniformity in the case 
where dot gap does not take place becomes still higher while only the dot gap with outward trip printing 
and return trip printing appears clearly as a texture, since much nonuniformity which happens from the 
above factors is not conspicuous beforehand, either and is carried out, it is easy to choose a good thing 
from a pattern array like drawing 5 . 

[0056] Furthermore, two examples (a) of drawing 1 1 and (b) are shown as a variation of the printing 
pattern for every writing scan of this example. Although the texture by both-directions printing dot gap 
is the same as that of drawing 2 , since according to (a) the 1st writing scan, three writing scans and the 
2nd writing scan, and the 4th writing scan make ink reach the target alternately for every pixel, 
respectively and go, it carmot be further conspicuous and the kink peculiar to a nozzle explained 
previously and discharge quantity dispersion can be carried out. Moreover, when (b) reverses the 2nd 
writing scan and the 3rd writing scan of printing method of drawin g 2 and is made into this appearance, 
the white line by both-directions dot gap comes to appear 4 pixels of every longitudinal directions, and it 
can highlight the texture when shifting fiirther. Also in these examples, distance in case a user performs 
both-way register adjustment is as drawin g 6 , and after the adjustment end controls subsequent 
regurgitation timing by the inputted data. 

[0057] judging the proper value of regurgitation timing from the uniformity, and inputting into a main 
part by forming two or more patterns to which regurgitation timing was changed gradually, performing 
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division record by 2 times of outward trip writing scans, and 2 times of return trip writing scans 
according to this example, as explained above, ~ the impact position gap at the time of both-directions 
printing - highly precise - an amendment ~ things become possible 

[0058] In addition, although the 1st [ more than ] and the 2nd example have always described dot gap 
amendment of both-directions printing in monochrome (one head), of course, both examples are 
effective also about color ink. In this case, the pattern of each color may be simultaneously printed as a 
reference value in the pattern of drawing 5 , and you may make it make correction value input 
independently for every color. However, in the case of the latter, you also have to guarantee the dot gap 
between each color simultaneously. 

[0059] The correction method of dot gap of each color in 4 color color ink-jet recording device of 
composition of having been shown as the 3rd example below at drawing 7 is shown. Here, a Magenta 
and black are mentioned as an example and explained first. 

[0060] Drawing 3 shows the picture state when shifting the printing pattern of 4 times of writing scans 
used for this example, and the regurgitation timing of a Magenta per 1/4 pixel, and performing them to 
black, this example shall also form a pattern and shall go by 4 times of division writing scans, [ as well 
as the 2nd example ] Therefore, also in this example, the factor of the dot kink by each nozzle dispersion 
or discharge quantity dispersion can be removed beforehand. 

[0061] Unlike the example of the former [ this example ], drawing 1 and a texture like 2 do not appear. 
In the case of this example, it appears as a difference of a tint. Usually, when a black dot and a Magenta 
dot lapped and reach the same pixel, a Magenta is erased by the tint of black and is hardly colored. The 
pixel of this state is expressed with the gray at drawing 3 . However, when ZURA [ a Magenta dot ] to a 
black dot little by little, the tint of a Magenta becomes strong and only the field of the part which shifted 
serves as a picture which wore lean on the whole according to the amount of gaps. Black expresses this 
flash portion in drawing 3 . 

[0062] If it goes a pattern to the field gradually shifted in the plus direction later on from the field shifted 
in the minus direction, the lean of the whole pattern decreases gradually, goes and becomes what wore 
lean on Sakai again about the pattern with the strongest tint of black. 

[0063] A user chooses this portion with least lean, and inputs into a main part like an old example. 
[0064] As mentioned above, although explained as the amendment method of a Magenta and black, as 
stated also in advance, such amendment must be performed about a total color and the total head. 
Therefore, at this example, black, cyanogen and black, a Magenta and black, and three patterns of 
yellow are outputted, and it inputs into a main part in cyanogen, a Magenta, and the form where the data 
of each three color of yellow are aUgned with black. 

[0065] Moreover, the Inkjet used by this example shall perform both-directions printing also for a color 
head, and a user shall perform both dot gap amendment between each color, and dot gap amendment at 
the time of both-directions printing for every color in the following ways. The flow chart of these 
amendment distance was shown in drawdng 12 . 

[0066] If a user specifies register adjustment mode, a main part will go into each color dot gap 
amendment mode first. 

[0067] A main part starts printing of each color dot gap amendment pattern using 4 color head by 
checking that the user goes into amendment mode in the state of lighting of Light Emitting Diode etc., 
and pushing Start SW. Although the sample outputted at this time makes the pattern shown in drawing 3 
arrange like drawing 5 , it shall print a pattern about three combination, black, cyanogen and black, a 
Magenta and black, and yellow. Moreover, in this case, regurgitation timing is changed to 15 stages 
every 10 micrometers, and prints simultaneously the Light Emitting Diode model according to each as 
well as drawing 5 . 

[0068] The Light Emitting Diode state of the position which the user chose the pattern near black about 
each of three colors, and was first chosen from the outputted sample about cyanogen is set up, and the 
regurgitation timing of the cyano plus direction is made to memorize by Storage SW, 
[0069] Similarly, the input about a Magenta and yellow and a storage operation are performed. 
[0070] A main part goes into both-directions dot position amendment mode in the stage which storage 
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of dot position amendment of yellow completed. Printing whose user is a sample checks an again 
possible thing, and pushes Start SW. Thereby, printing of the pattern for both-directions dot position 
amendment is started using 4 color head. The pattern printed here is shown in drawing 2 , and 
regurgitation timing is too changed to 15 stages every 10 micrometers, and also prints simultaneously 
the Light Emitting Diode model according to each. 

[0071] A user chooses a pattern with the best uniformity about each color, uses Light Emitting Diode in 
order of black, cyanogen, a Magenta, and yellow, and inputs correction value. 

[0072] In the stage which storage of the last yellow correction value ended, all dot position amendment 
modes are ended and a main part returns to the usual printing mode. 
[0073] In this example, in one of the two line printing, each color was first doubled with the 
regurgitation timing of a black head, and the regurgitation timing of the direction of a return trip is 
doubled with the regurgitation timing of the direction of an outward trip for every color after that. 
Therefore, it is necessary to have beforehand the composition which all of outward trip printing of each 
color and return trip printing can amend independently. 

[0074] even if it does not have such composition, after [ however, ] amending each color according to 
black ~ black — a both-directions dot position amendment ~ it is things and each color is the same as 
black - if it has the composition which requires amendment of**, dot gap of color both-directions 
printing can fiilly be amended - I will come out 

[0075] judging the proper value of the regurgitation timing of each color head from the uniformity, and 
inputting into a main part by forming two or more patterns to which regurgitation timing was changed 
gradually, in case division record of the pattern as shown in drawing 3 is carried out by four uni- 
directional scans according to this example, as explained above, - the impact position gap at the time of 
both-directions printing - highly precise - an amendment - things become possible 
[0076] In addition, although the user itself has explained the above as an amendment case, if these 
amendments are performed at the time of main part shipment and correction value here is made into the 
central value of a user register adjustment pattern, subsequent span of adjustable range can be extracted 
beforehand. It is more desirable to perform such absolute amendment in front at the time of arrival of 
goods, since the factor from which these dot gaps actually take place has many things peculiar to a 
recording device main part as explained also in advance. 

[0077] Drawing 10 shows the block diagram of the example of print equipment of this invention, and 1 
is a means to specify a test printing mode. Be [ what is necessary / just although it functions as a 
manipulator style for performing a test printing mode to a recording mode ], usually, in this example 
The function to specify the test pattern in a test pattern printing mode by specifying either of two or 
more same different above-mentioned field test patterns. It has the function in which selection with the 
1st test pattern which includes the center-section field of a record medium and the field of each right and 
left of this center-section field as a test print field, and the 2nd test pattern which includes a field fewer 
than this 1st test pattern as a test print field is possible. 2 is a both-way resist amendment means in the 
both-way scan of a print, and when there are no new amendment instructions, it operates a memory 
means 3 to memorize the printing timing containing the both-way resist in a both-way scan in which 
predetermined rewriting is possible, without functioning. The memory means 3 makes the both-way 
resist in the both-way scan memorized usually use also [ resist / both-way / in the both-way writing scan 
in a recording mode ]. 8 is a printing distinction means as a means which the meanses (the after- 
mentioned, automatic judging means, etc.) or operator who distinguishes the state of the test pattern on a 
record medium 10 operates that a both-way resist should be amended, it operates the both-way resist 
amendment means 2, performs amendment inputted into the printing distinction means 8, and rewrites 
the both-way resist of the memory means 3. 

[0078] On the other hand, 5 is a reading storage means to memorize the field data which determine test 
print data and a print field, and has the outgoing-scanning data 51, the bounce-scanning data 52 and 
other data, and the field data storage means 6. So that adjustment according to the precision demand of 
equipment may be attained at this example, for example, a high precision judging may be performed at 
the time of equipment shipment and the judgment of level may usually be made to a judgment of a 
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subsequent operator like As a high precision judging, the 1st test pattern which includes the center- 
section field of a record medium and the field of each right and left of this center-section field as a test 
print field can be mentioned. Usually, it is considering as the 2nd test pattern which includes a field 
fewer than this 1st test pattern as a test print field as a judgment of level. Although only one data 
memorized by the reading storage means 5 is good, furthermore, in this example It is divided into each 
both-way scan as stored data X (= outgoing-scanning data X1+ bounce-scanning data X2), Y, and Z 
show with the formula of drawing (all the contents explained in the example shown previously and the 
outline of invention can apply). "1" is appended to the data for outgoing scanning of those division data, 
and "2" is appended to the data for bounce scanning. Since the ink-jet recording method is used 
especially for this example, it is good that stored data Z is used as usual or fixation. Two or more kinds 
of stored data Z is given to each of the above-mentioned outward trip scanning process (Al, Bl) and the 
above-mentioned return trip scanning process (A2, B-2) as four or more kinds of division data (Al, Bl, 
A2, B-2) different, respectively, and makes the above-mentioned test pattern print like the 
aforementioned example by two or more round trip scan. 

[0079] 4 is a well-known both-way means for carriage, and it has position detection mechanisms, such 
as a motor as a both-way drive change means 41, and an encoder. 7 is well-known head driving means, 
in this example, is the ink-jet head driving means of the Bubble Jet which Canon, Inc. which used film 
boiling advocates, and possesses a means 71 to perform a both-way printing change to the timing 
according to the above-mentioned both-way resist. Moreover, the head driving means 7 form two or 
more above-mentioned test patterns which changed the both-way scanning resist timing of the above- 
mentioned division data in the range smaller than 1 .00 pixels like drawing 5 in a test printing mode 
using the multi-nozzle ink-jet head 9 equipped with many heating elements for cellular formation. 
[0080] By the equipment configuration of such dravdng 10 , invention explained in the outline of this 
invention serves as an execute permission not to mention the ability to perform each above-mentioned 
example. Especially when it is the head structure unified after the ink-jet head completed positioning 
beforehand mutual with two or more colors head like drawing 7 and 14, it is possible to determine 
register adjustment of each head section by the ink test of the 1 head section of them, and he can 
understand that the block diagram in this example can monochrome or really [ two or more colors ] be 
used for all of a head. 

[0081] Next, the 4th example is explained. In this example, the pattern after printing shall be read with 
the readout equipment of main part accompanying, and automatic shall perform all to judgment and the 
proper markup force of uniformity. 

[0082] drawing 14 has attached the CCD camera in the carriage side which is the perspective diagram of 
the ink-jet recording device main part used by this example, and is boiled drav^ng 7 as readout 
equipment Drawing 15 -a looks at the readout section of a CCD camera from a space side, and each 
CCD is arranged in the direction of a nozzle list by pixel density equal to a nozzle pitch at the single tier. 

[0083] Like the aforementioned example, if a recording device completes record of one pattern, carriage 
will carry out one fiirther scan and the concentration distribution of a scanning direction will be read 
fi-om CCD at this time. 

[0084] Let each pattern and its concentration distribution data when using the same pattern as drawing 5 
now be drawing 16 . To two or more patterns shown in the left of drawing, as shown in the right figure, 
when carriage scans by a unit of 1 time, the concentration distribution of each pattern scanning direction 
is obtained. A horizontal axis expresses the address of a scanning direction and a vertical axis expresses 
concentration here. An amplitude is set to about 0, when the place where the dot gap at the time of 
bidirectional printing is large becomes a big concentration ampHtude and a dot gap does not take place 
so that it may understand also drawing. 

[0085] In this example, since the average of each read data is considered as the concentration 
distribution using two or more CCD cameras, the property variation of CCD camera each and the 
property variation under scan are also amended. Therefore, it becomes possible to be able to distinguish 
the imiformity of a concentration distribution to high resolution, and to distinguish a proper value to 
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accuracy more out of two or more patterns. Then, a main part memorizes the distinguished proper value 
automatically, and the value is used for subsequent record. 

[0086] As mentioned above, in this example, since it reads, and a main part is automatic and all of 
distinction and storage are performed, the operation with others complicated only by a user specifying 
adjustment mode once is unnecessary. Moreover, since it is using a high resolution CCD camera, the 
amendment itself is exact. 

[0087] Moreover, above, amendment ************ Qf ^ bidirectional dot gap can also perform dot gap 
amendment of each color multi-head shown in the 3rd example by this example. In this case, since the 
difference of each pattern does not appear according to the difference of an amplitude but it appears 
according to the difference of a tint, a CCD camera needs to detect the difference of the tint for every 
pattern. 

[0088] Drawing 16 - In b, the CCD camera with each color filter of red (R), green (G), and yellow (Y) is 
arranged by turns. It reads for every pattern also here, and it scans and each CCD camera reads each 
concentration distribution. In now, since a concentration distribution is unnecessary, it calculates the 
average of a scanning direction, and it makes this each depth of shade in quest of the average of same 
color filters further. That is, the average of a red filter is [ Magenta concentration and the blue filter of 
the concentration of cyanogen and a green filter ] yellow concentration. 

[0089] If drawin g 3 used in the 3rd example explains. Magenta concentration is the weakest among the 
readout data of each pattern, and if the strongest pattern of black concentration is distinguished, it will 
serve as a proper value of a Magenta and a black head. 

[0090] reading two or more patterns which were used in the aforementioned example according to this 
example with the readout equipment of a main part, judging the proper value of the regurgitation timing 
of both directions or each color head from the uniformity, as explained above, and inputting 
automatically and memorizing on a main part — impact position gap - highly precise ~ an amendment - 
- things become possible 

[0091] Although this invention example was suppressed in the example for helping an understanding of 
this invention and being enumerated, this invention is possible for the invention outline of the above- 
mentioned explanation, and any combination of an example, and is invention which can be applied when 
a hot printing formula thermal printer is used. 

[0092] In the ink-jet record method of completing record by according to this invention carrying out the 
ejection even of the case one by one relatively using the multi-head which arranged two or more ink 
deliveries especially while performing a bidirectional writing scan Record completion of the uniform 
pattern is carried out to this printing area by division record (or multi-head of two or more colors) of an 
outward trip scan and a return trip scan. By judging and memorizing the proper value (or proper value of 
the record timing of each color multi-head) of bidirectional record timing with the degree of superiority 
of the uniformity of the aforementioned pattern (or difference of a tint) Dot position amendment still 
highly precise than before is enabled, and a high definition picture can be acquired now. 
[0093] 

[Effect of the Invention] As mentioned above, this invention could transcend the judgment limitation of 
linearity **** judgment of a vertical ruled line like before, could keep the picture good, and was also 
able to enable fine tuning of 1 pixel or less like several micrometer imit. Furthermore, by using this 
invention, even if the quality of the material and thickness of a record medium changed, the recording 
characteristic has been easily attained with a good and sufficient precision for the good picture state, 
when performing both-directions printing especially, or when recording with the head of two or more 
colors, the level which rationalizes these dot positions is boiled markedly, it can improve, and high- 
speed record and high-definition-izing of a color-print can be attained 



[Translation done.] 
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